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Scanning electron microscope studies of the seeds of selected southern African Polyga/a species were 
made. The seed-coat sculpture is described and illustrated with SEM photomicrographs. Although five 
species could be identified on the basis of seed surface sculpture, it proved difficult to identify most of the 
species on seed-coat structure alone. Some correlations were found between seed-coat sculpture and 
morphologically similar groups. 
Skandeerelektronmikroskoop-studies van die sade van geselekteerde Suid-Afrikaanse Po/yga/a spesies is 
gemaak. Die saadvelskulptuur word beskryf en ge"illustreer met behulp van SEM-fotomikrograwe. Alhoewel 
vyf spesies op grond van saadoppervlakteskulptuur ge'identifiseer kon word, het die studie getoon dat dit 
moeilik is om spesies slegs op grond hiervan te identifiseer. Sekere korrelasies is tussen saadvelskulptuur en 
morfologies ooreenstemmende groepe gevind. 
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Introduction 
The genus Polygala is a widely distributed group consisting 
of about 750 species. About 22 species occur in the south-
western Cape. The group shows considerable morphological 
variation both among and within species which often makes 
it difficult to define the taxa (Levyns 1955). 
In spite of the large number of published SEM seed stu-
dies, only one included members of the genus Polygala in 
southern Africa (Verkerke 1985). The usefulness of SEM in 
the study of seed morphology has been demonstrated (Bris-
son & Peterson 1976; 1977). This study was undertaken to 
apply seed surface sculpturing as observed by SEM to the 
taxonomy of selected Polygala species. 
The SEM data on the Polygalaceous seed morphology has 
been provided mostly by Verkerke (1984; 1985). Ovules and 
seeds of the Polygalaceae and their relation to seed-coat 
structure are also widely discussed by Verkerke & Bouman 
(1980) and Verkerke (1985). 
As elucidated by Chodat & Rodrigue (1893) and Rodri-
gue (1893), the seed-coat structure of the Polygalaceae is of 
great taxonomic significance at both the inter- and intrage-
neric levels. 
A typical seed is shown in Figure 1A. The hairy seeds of 
Polygala are ellipsoidal in shape with mature seeds, 
including aril, measuring 2 - 7 mm in length and 0.4 -
4 mm in width. The seeds are slightly flattened (Figure 1A) 
where they fit into the flattened capsules. Each seed has a 
white, usually lobed exostome aril that is highly variable in 
size; the raphal and chalazal regions can be swollen 
(Verkerke 1985). The exostome and swollen chalazal region 
function as an elaiosome. Bresinsky (1963) noted that the 
elaiosomes are frequently separated from the seed by thick-
walled structures which ensure that ants consume only the 
elaiosome and not the seed proper. 
The seed coat of Polygala is endotestal (Comer 1976), 
often in the form of long palisade-like cells (Figure 1B), or 
is slightly reduced. In the outer integument, cells of the 
inner epidermis are thin-walled and strongly elongated. The 
epidermis consists of slightly thickened, short cells, some 
with a long acicular hair. The reduced subdermal mesophyll 
tissue in the outer integument contributes to the decreased 
seed size. The lateral reduction of the mesophyll flattens the 
seeds laterally (Figure 1A) leaving only a small strand of 
subdermal tissue wedged inbetween the inner and outer 
epidermal layers at the antiraphal side (Figure 1B). This 
results in a fully dermal testa in the smallest seeds 
(Verkerke 1985). 
In Polygala the tendency towards a herbaceous habit is 
accompanied by a decrease in seed size (Verkerke 1985), 
but this mainly results in a flattening of the seed. Seed flat-
tening in Polygala might indirectly result in the flattening of 
the capsule which makes it more membranous (Verkerke 
1985) and mobile for wind dispersal. 
Materials and Methods 
Seeds representing 77 specimens of 15 Polygala species 
were obtained either from the field (vouchers in UWC) or 
from herbarium specimens from BOL, HAR, MISS, NBG, 
PRE, SAM and STE (Holmgren et al. 1981). Some of the 
trichomes were removed to expose the surfaces and cross 
sections of the seeds were made with a razor blade. Intact 
seeds and sections of seeds were secured on stubs, coated 
with gold using an Edwards coater and then viewed on a 
Hitachi X650 scanning electron microscope. 
All photographs were taken of the central portions of the 
seed surfaces to avoid the ends of the seeds where testa cells 
were highly irregular in shape or crimped. Throughout, 
'cells' is used to refer to testa cells. 
S.AfrJ.Bot..1993.59(6) 593 
Figure 1 A. Seed of P. dasyphylla (Levyns 8653 BOL). bar: 1 mm. B. P. peduncularis (Isaacs 27 UWC). Cross-section of seed coat 
showing elongated inner-wall cells (0) and short outer-wall cells (I). bar: 60 fLm. C. P. frUlicosa (Isaacs 47 UWC). Cross-section of 
trichomes. bar: 14 fLm. D. P. fruticosa (Isaacs 37 UWC). Surface view of seed coat. bar: 27 fLm. E. P. peduncularis (Isaacs 27 
UWC). bar: 27 fLm. F. P. pubijlora (E. & Z. 156 NBG). bar: 28 fLm. 
Results 
In most of the species studied, the seed surfaces are 
relatively smooth and shiny at low magnification and the 
colour ranges from light brown to black. The seed surface 
has a dense covering of epidermal. unicellular, erect, acicu-
lar trichomes. The trichomes are thick-walled with striate 
surfaces (Figure IC). The trichomes are up to 500 J.l.m long 
and are typically surrounded by their radially arranged 
neighbouring cells (Figures 1D & 3A). 
The cells on the outer surface are roughly polygonal with 
straight anticlinal walls. The shape of the cells on the 
surface is an indication of the cell shape throughout the seed 
coat; maceration of the whole seed coat has also indicated a 
tendency of most cells in most seeds to be elongated (Figure 
I B), but, in others, more or less isodiametric cells are most 
common. However, there is considerable overlap in this 
character and cells of one outer seed coat are usually 
variable. Although the cell surfaces of most of the species 
are somewhat roughened, they do not display any definable 
micro-sculpturing and have, therefore, been classified as 
lacking micro-sculpturing. 
The cells of only three species show definite micro-sculp-
turing: P. peduncularis OC. and P. /ruJicosa Berg. possess 
seeds with wavy parallel striae on the cell surfaces and the 
striae form a radiating pattern around the bases of the tri-
chomes (Figures 1D & 3A). The cell margins are defined by 
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Figure 2 Surface view of seed coat. A. P. affinis (Isaacs 45 UWC). bar: 23 fLm . B. P. myrtifolia (Taylor 4880 NBG). bar: 25 fLm. 
C. P. garcini (Burgers 1430 STE). bar: 25 fLm. D. P. lehmanniana (Bolus 8520 BOL). bar: 25 fLm. E. P. umbellata (Isaacs 18 
UWC). bar: 27 fLm. F. P. triquetra (Wurtz 254 NBG). bar: 25 fLm. 
grooves. which range from deep and narrow in P. fruticosa 
(Figure ID) to rather wide and shallow in P. peduncularis 
(Figure IE). The other species having cells with wavy 
parallel striae is P. dasyphylla Levyns (Figure 3B) which 
can be distinguished by the concave outer cell walls. In P. 
pUbiflora Burchell ex DC. and P. affinis DC.. the cells abut 
but do not overlap (Figures IF & 2A); the surfaces are flat. 
smooth or slightly roughened. with no definable micro-
sculpturing; cell margins are indicated by narrow. shallow 
grooves in P. affinis while in P. pubiflora the grooves are 
not always well defined. 
In P. myrtifolia L. the cells are flat, smooth or slightly 
roughened, and well defined by narrow, shallow grooves 
(Figure 2B). In P. garcini DC. and P. lehmanniana E. & Z. 
the cells are convex and raised (Figures 2C & D); margins 
are defined by deep grooves. In P. umbellata L. the cells 
abut, but do not overlap. The outer cell walls are concave 
with ridges indicating cell margins (Figure 2E). 
In P. triquetra Presl. there is a wrinkling of the outer cell 
surfaces which may be caused by the collapse of the outer 
walls; cell margins are indicated by deep grooves (Figure 
2F). 
The cells of the rest of the species studied have smooth, 
slightly concave outer cell walls; the cells are separated by 
grooves with almost vertical sides, isodiametric, 5- or 6-
angled. The raised tubular cells are unlike any others in the 
material examined (Figures 3A & 3C - F). 
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Figure 3 Surface view of seed coat. A. P. meridionalis (Isaacs 23 UWC), bar: 25 ILm. B. P. dasyphylla (Oliver 6144 PRE), bar: 
27 ILm. C. P. bracteolala (Levyns 9281 BOL), bar: 20 ILm. D. P. pottebergensis (Isaacs 27 UWC), bar: 27 ILm. E. P. refracta 
(Marsh 1146 STE), bar: 25 ILm. F. P. willebergensis (Compton 37 NBG), bar: 25 ILm. 
Discussion and Conclusions 
The evidence from this study suggests that the external seed 
morphology of the species studied is reasonably consistent, 
with very little variation observed within species. Only five 
species, P. peduncularis, P. jruticosa. P. dasyphylla. P. 
umbellata and P. triquetra can be identified on the basis of 
seed-coat structure alone. Only three species have seeds 
with definable micro-sculpturing. 
The seed-coat sculpturing also indicates some affinity 
between P. umbellata. P. pottebergensis Levyns, P. meri-
dionalis Levyns and P. wittebergensis Compton. Otherwise, 
it is difficult to identify most of the species on seed-coat 
morphology alone. 
The characteristics discussed above are summarized in the 
following key. 
1a Seeds with wavy parallel striae on outer cell walls, cell 
margins defined by grooves ......... ............. .............. ... .............. 2 
2a Grooves deep and narrow ............................................ ... . 3 
3a Outer cell walls concave ..... ................. P. dasyphy/Ja 
3b Outer cell walls not concave .................. P./ruticOSil 
2b Grooves shallow and wide .... ... .. ...... .. ... .. . P. peduncuklris 
1 b Seeds with ceIls lacking micro-sculpturing ............................. 4 
4a Outer cell walls concave ............. .................... ................. 5 
5a Cells defined hy deep grooves with almost vertical 
sides ................................ P. bracteoillta, P. re/racfll, 
P. wittebergensis, P. pottebergensis, 
P.meridionalis 
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5b Cells abutting; margins defined by ridges ..... ............ . 
P. umbellato 
4b Outer cell walls not concave .......................... ....... .......... 7 
7a Grooves deep .... ........... .................. ....... ................... 8 
8a Outer cell walls raised, convex, surfaces 
smooth ............. ...... P. garcini, P. lehmanniana 
8b Outer cell walls collapsed, surfaces 
wrinkled ............. ..... ........................ P. triquetra 
7b Grooves shallow, outer cell walls flat, surfaces 
smooth or slightly roughened ............... P. myrtifolia, 
P. pubiflora, P. affinis 
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